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Tcnnedsec-Continued. 

Trenton ...................................... 
Sprin dale ............................................ 

%o ............................................... 

Table of ezceasive precipitation-Continued. 

Inches. I Cnchur. I I n c h /  h. m. 

2.75 27 ........... 
i ........ i ........ I ........ 1.961 I 30 

2.69 j 5 ............ 

! -6 

hours. 1 ''our' 
--. 

State and station. 

Bismarck, N. Dak.. ..................... 
Boston, Mass .......................... 
Bum0 N . Y . .  .......................... 
Cincindati, Ohio ....................... 
Cleve nAd, Ohio ........................ 
Dodge 6i t Knns ...................... 
Galvesion. Tor.. ....................... 
Jupiter Fla ............................ 
Marqueice, Mich ....................... 
Mom his Toon ........................ 
New !ori City ......................... 
New Orleans, La. ...................... 
Norfolk, V a . . .  ........................... 
I'hiladel hia, Pa ....................... 
PortIan2 Oregon.. ..................... 
hvannad, .......................... 
San Diego,.Cal.. ........................ 
Son Francisco Cal ..................... 
Snnta ~ i .  N. dex: ........................ 
Saint Louis,Mo ........................ 
h i n t  Paul. MinnS ........................ 
Washington City. ...................... 
Wilmington, N. C ...................... 

C h i y  I l l  ............................ 
Deliver Colo ........................... 
Detroi; ivliclt. ......................... 
Duluth h8nii .......................... 

Brady ........................................ I ........ j 2.53 ; 28-29 i ...... 
1.50 

Fort Elliott 1.03 

Coldwater .................................... I ......................... 11.18 
Corpns C h i s t i . . .  ............................................. .I.. ...... I. 00 
Forestburgh.. .............................. ..I.. ..... .I.. ............... 

............................. ..... ........ 

............................... ....... ........ 1.00 

25-26 I....., 

1.20 

Momsing Ford 

El la . . . . . .  
Qlenville ..................................... ........ ........ ........ 1.00 
Parkereburgh.. ............................. ..... ....... ....... I .  01 
Point Plenaant ............................... 

Wistonsin. 

Wat Virginia. 

i Grantsburgh ...... 
Phillips ...................................... ......... ...... ........................................ 

Do ..................................... 

.... 
0 LO 

0 55 
I 15 

0 30 
I 0 0  

I 0 0  
2 a0 
1 0 0  
1 30 
1 15 
0 30 
1 0 0  

0 20 

.... 
I 0 0  
0 20 ..... 

- 
& 
2 - 
..... ..... 

I 

..... 
25 
31 
19 
25 

4 
4 
30 
% 
21 

6 

2 

..... 
21 
I ..... 

............ ..... ~ ...... 
130! 3 ........... 

I 

Reports received too lute to be used in  general discusion for August, 1890. 

Vincennes ............................................. ...... ...... 
Received too late for publication in  July Review. 

_c___.- 

Indiana. I I 
I 

A+iW?W. 
Crittenden ................................... 

North Cardina. 

Higliland ..................................... 
Marion... ...... ...... 

Do ...................................... ........ 
Raleigh ....................................... ...... ...... 
Ymithfleld. ............................. ...... 
Grantsburgh ................................ 

D o q l ~ U  ...................................... 

1Yisum6in. 

--____-- 

0 HAIL. Description of the more s e h  hail storms of the month is 
given under i' Local storms.77 Hail was reported aa follows : 
Ist, Pa. 2d, Ill., Iowa Nebr., Va. 3d Ga., Iowa, Minn., Va., 
S. Dak., Va., Wis. 4th, Colo., Kans.,hlich., Mo., N. B. 6th, 
N. Y. 6th, Ala., Iowa, N. Dak. 7th Minn., Nev., 8. Dak., 
Wis. 8th, Ala., Ariz., Ind., Mich., Mo., Wis. 9th, Ky., N.Y. 

loth, Conn., Md., Mass., N. Dak., N. J., N. Y., S. Dak. 
l l th ,  Ariz., Colo.,Nebr. 12th,Colo., Nev. 13th, cola., Kana., 
Mo.,Nev. 14th, Colo., Nev., N. Y. 15th, Colo., S. Dak. 16th, 
COIO., Wyo. 17th, Ill., N. Y., Tex. 18th, Colo., Kans. i g t ~ ~ ,  
(3010. 20th: Va. 2lst, Md., N. Y., Pa. 22d, Nebr., Nev., N. 
Dak., Tex. 23d, Kans., Mont., 8.Dak. 24th, Nebr., N. Dak., 
5. Dak. 25th, Colo., Kaus., Mo., Nev., N. Mex. 26tl1, Golo. 
2!7th, Tex. 28tli, Kaus., Mich. 29th, Nev., N. Dak., Tex. 
30th, Tex., Wash. 

The Signal Service observer a t  Harrisburg, Pa., report  t h a t  
a few flakes of snow fell at that place the morning of t h e  23d ; 
snow flurries were also reported i n  Northampton and Nor- 
thumberlnud counties, Pa., on the 23d. The Signal Service 
observer a t  Sault de Ste. Slarie, Micli., sqates that light snow 
was  reported aloug the upper Saint Marie River the evening 
of the  9th. 

?-!5ET. 
QSleet was reported at  Moorhead, Minn., 34th, and iu coi0. 
on t h e  27th. 

The following table is a record of the heaviest rainfall dur- 
ing  August, 1890, for periods of five and ten minutes and one 
hour, as reported by regular stations of the Signal Service 
furnished with self-registering gauges : 

Q srugw. 

~ M A X I M l J l K  RAINFALL I N  ONE HOUR OR LEBB. 

Inch. 
0.05 
0.05 

0.25 

0.25 
c. 17 
0.15 
0. 15 
0.25 
0.40 
0.35 

0.32 
0.15 
0.18 

0.35 
0.05 

t 
0. 15 

0.30 
0.25 

0. 20 

0. 20 

0.01 

...... 
0. 20 . 

...... 

...... 

Maximum fall in- 

Date. 

:a 
21 
26 
21 
4 
I1 
21 

4*30 
7 
4 

28 
26 

IO, 22 
24 

2 

....... 
21 

5 ....... ....... ....... 
8 ....... 
I 

22 

- 
.Not sufliclent to regieter. t No rain. thin-gauge ni 

The prevailing winds during August, 1890, are shown on chart 
I1 by arrows flying with the wind. In New England, the upper 
lake region, and on the northeast slope of the Rocky Mountains 
the winds were mostly from southwest to northwest; in the mid- 
dle Atlantic states, south to west ; in the Routh Atlantic states, 
the upper Mississippi valley, and the  southern plateau region, 
southeast to southwest; in the Florida Peninsula, the east Gulf 
states, and the lower Rio Qrande ralley, east to southeast; in 
the west Qulf s t a h ,  northeast to southeast; in the Ohio val- 
ley and Tennessee, south to southwest; in the lower lake re- 
gion, and on the south Paciflc coast, west to northwest; in the 
Missouri Valley, andon the middle-eastern and southeast slopes 
of the lEocky Monntains, south to southea.st; on the north Pa- 
ci5c coast, north to west; and in the extreme northwest, the 
northern plateau region, and ou the middle Pacific coast, 
variable. 

omin 

Inch. 
0.10 
0.10 
0.30 
0.40 
0. v 
0.40 
0.30 

0.32 
0.75 
0.70 
0.04 
0.60 
0.25 
0.25 

0.53 
0.05 
0.30 

0 . 2 0  
0 .20  

...... 

b 

t ...... 
0.21 ...... 
0.55 
0.40 

worki 
- 

Date. I I hour. I Date. 
---, - -- 

i Inch. 

. 2 ! E::: 
5 1  0.60 

ab 1.10 
21 

11 
a1 

4 

4~30 
7 
4 

28 
26 

'9 

3' 

2 

22 

....... 
21 

IO 

+ 
0.60 
0.62 
0.75 
0.50 
0.78 
1.75 
1.80 
0. 20 
1.24 
0.93 
0.41 

1.16 
0. IO 
0.70 

...... 

23 
20 

22 ....... 
4 

25 

4 
7 

a8 

21 

1 
2 

22 
19 

31 

....... 
21 

IO ....... ~ ....... ! t I:::::::: ....................... 
8 8 1  0.501 ................ ~ ........ 

I ~ 0.82 , 7.1 
22 I 1.27 i 22 :. t hin-gauge I failed. 

&IGH WINDS (in miles per hour). 
Wind velocities of BO miles, or more, per hour were reported 

at regular stations of the Signal Service, as follows: 7th, 56, 
nw., a t  Fort Sully, S. Dak. loth, 60, sw., a t  Rapid City, 8. 
Dak. 21st, 61, sw., a t  Mount Killington, Vt. 24th, 58, n., at 
Valentiue, Nebr. 27th, 96,nw., a t  M O u u t ~ U g t o u ,  X. H. ; 
74, w., a t  Qreen Mountain, Me. 29th, 85, nw., a t  Mount 
Washington, N. H.; 64, e., a t  Winnemucca, Ner. 30th, 60, 
sw., at Winuemucca, Nev. 

During the afternoon o m e  1st a heavy thunder-storm, with 
vivid lightning, rain, and hail, passed over Philadelphia, Pa. 
In the etening severe electric storms occurred on the New 
Jersey wonst. A thunder-storm from the  west passed over Oin- 
cinnati, Ohio, a t  1.20 p. m., with heavy rain, and wind 35 miles 
per hour from the nw. The high wind lasted but 10 minutes, 

0 LOOAL STORMS. 
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and was apparently moreviolent in Newport, Ey., where several 
buildings were unroofed or othermifie damaged. A destructive 
rain storm occurred at  Mossing Ford, Va., the evening of t h e  2d, 
causing the overflow of small streams, and the destruction of crag on low land. At  Copal Qrove, N. c., tz storm caused 
da ge to frui arid forest trees and injured cor and cot n to 
t h e  value of A u t  8500. I n  tho morning a winerain, a d h a i l  
s torm caused damage to crops and buildings at  Otho, Iowa. 
On the 3d at  4.20 p. In., eastern time, a thunder-storm, with 
heavy rain and large hail, began at  SiOUX City, Iowa. Hail 
continued about 40 minutes; the stones were irregular in shape, 
s o m e  being 1 inch long and 2 inch thick ; the outside of the 
stones was composed of rough, clear ice and the centre of 
white,  soft ice. About 10.30 a. m., central time, a hail storm 
from the west passed north of Sibley, IOWZ, the southern 
edge of the path being about 34 miles north oidhat place. The 
width of the path of hail was about G miles, the path of great- 
est destruction being 14 mile, and the  path waa known to be 
at le&, 76 miles in length, and extended over Lyons, Osceola, 
Dickinson, Emmet, and Winnebago counties, Iowa. The hail- 
stone8 varied in size from 9 inch in diameter to-theize of hens' 
eggs. A number of persons were badly injured by hail, and 
the damage to trees, crops, and property was estimated at 
@150,000. From 10.30 to 11 a. m. a hail storm, moving east, 
prevailed at  Spirit Lake, Iowa. A severe storm swept over 
t h e  central part of Webster GO., Iowa, in the afternoon, dam- 
a g i n g  buildings and troes. Destructive hail storms were also 

minutes, with wind about 60 miles per honr. Some of the hail- 
stones were 54 inches in circumference. rn and standing 
-ai , pota es, arid garden veget %e badly injured. 

noon in central and eaut-central Wisconsin. At  Port EIuroI1, 
Mi&., 
eastern time, and continued until 1.30 a. m., 4th. The wind 
attained a velocity of 46 miles per hour a t  6.13 p. m., 3d. I n  
t h e  city several buildings were struck by lightning, and one 
persp was severely injured, and in the surrounding country 
crop were damaged. considerable damage was caused by 
a heavy rain and wind storm at  Ham-mond, Ind., on the 3d. 
A severe electric storm waa repqrted in Cattaraugus CO., N. 
y. A severe thunder-storm, wlth heavy rain, occurred at 
Cortland, N. Y. ; streets and buildings were flooded, and some 
damage was done by lightning. A rain and hail storm in the 
evening caused great damage in the southern part of Rocking- 
ham Co., Va., and 2 persons were reported kille by lightning 

On the 4th a heavy wind and rain storm was reported in the 
southern part of Christian CO., Mo. A wind, rain, and hail storm 
visited Coldwater, Mich., damaging growing C ~ Y .  At night 
a cloud-burst in the mountains, in thoeast part of Mohave CO., 
Ariz., caused washouts on the railroad. Advices from Tucson, 
Ariz., dated the Sth, stated that heavy rain had swollen the 
rivelw, that 60 miles of the Saiita F6 road between Benson and 
Nogales, Ariz., was washed out, and that the San-uz River 
was flooding the valley. At San Bernardino, Cal., heavy rain, 
prewded by an unusual amount of thunder and lightning, was 
reported. Great damage was done in the vicinity of Montreal, 
Quebec, by a wind storm in the evening, and a heavy thunder 
and hail storm w a s  reported in New Brunswick. On the Gth 
a heavy hail storm occurred in Adair and Union counties, 
Iowa. About 4 p. m. the storm clouds were observed north- 
west of Orient, Adair Co., and passed slowly to the north of 
that place. About 6 p. m. the clouds moved rapidly to t h e  
westward and when uorth of Orient moved southward, preceded 
by a heavy wind for H few minutes, when the air became calm. 
Heavy rain began falling, followed by hail. The storm moved 
south into Union county, where great damage was caused to 

About 7 p. m., central time, a hail storm, probably 
: # & m e  storm felt in Adair and Union counties, moved south- 
wrest over the north part of Taylor county. On tho 7th at 9.30 

reported in southwest Minnesota. At  
severe hail storm occurred in the 

& & - e  elecgic, wind, and hail sto &Ies 8 prevailed in the after- 

thunder-storm, with heavy rain, began 12.46 p. m 

in Prince George CO., VH. 9 

p. m., a furious wind storm, from the south, prevailed at  Mar- 
shall, Minn. A wind Ntorm, wi th  thunder and lightning, moved 
eastward over Saint Paul, Minn., in the evening, and at  
Montevideo, Minn., a hail storm badly damaged cr At  
Rivcrsido, Cal., a barn was struck by lightning aodRrned .  
Cochise Co., Ariz., was visited by a heavy rain storm at night; 
damage was done at Tombstone and Fairbank. On the 8th a 
severe wind storm set in nt 7.56 p. m., eastern time, a t  Manis- 
tee, Mich. For several minutes the wind was GO mileuqer 
hour from the west. 12 to 16 miles north of Mnnistee standing 
timber was blown down, and 'one life waa reported lost. A 
hail and wind storm passed over Wexford Co., Mich., damaging 
trees and cr s. Severe storms were reported i n  Ashland, 
Winnebago,qnd Eau Claire counties, WiR. At Jncksonville, 
Fla., a thunder-storm prevailed from 7.46 to 11.15 p. m., during 
which several buildings and trees were struck by lightning. 

On the 9th an electric storm visited Weakley Co., Tenn., 
during which one man was kill and others injured. Ou the 

along the Conn. coast, attended by high wind, rain, and, in 
places, hail, causing damage to c and tob co crops in south 

over Paterson, N. J., causing damage to buildings and trees, 
and 8 heavy electric nnd hail storm visited Long Branch, N. J. 

9. Dak., a thunder-storm, with unusually heavy 
zn-igh wind, bogaii a t  6.30 p. m. mid ended 8.10 p. m. 
The wind reached GO miles per hour, and a great portion of the 
city was flooded. The total loss to property in and about Rapid 
City mas estimated at  $14,000, and one man was killed by 
lightning. The northern part Of Orange CO., &Y., was 
visited by a severe electric, wind, and hail storm about noon, 
causing great damage to buildings and crops. On the 12th a 
severe storm w a s  reported at Belmont, W.~S. On tho 14th tt 
thunder-storm, with violent northerly wind, and the heaviest 
hail and rain storm on record at  that place, occurred at  C 
rado S rings Colo. The storm began G.15 p. m. and ended * 
p&f;time. Hail began 6-35 p. m. and continued 15 min- 
utes, during which tinie i t  covered tlie ground to a depth of 6 
inches. Some ofthelarger hail-stones wore 4 inch in diameter; 
their formation was gonorally spherical, and they were composed 
of clear ice; but at times the hail fell as a shower of crushed 
ice without symmetry of form. The total amount of rain and 
melted hail w~ 3.18 inches, of which 2.76 to 3.00 inches fell 
from 6.20 to 6.50 p. rn. Within 3 to 4 minutes after the hail 
began the temperature fell from 76O to 47O. The track of the 
storm was from west to east; its width was nearly 1 4  mile 
and its longth about 34 miles. The great volume of water did 
considerable damage to railroad tracks, bridges, etc., and trafflc 
was temporarily suspended. In the city cellars were flooded 
iu the southern portion, niid lightly constructed buildings were 
Rwept away. The damage was estimated at  $8,000 to $10,000. 
The night of tho 16th n severe electric Atorni occurred a t  Car- 
rollton, Mo. Several barns were struck by lightning, 2 of 
which were burned, and some stock was killed. On the 17th 
a heavy thunder-storm prevailed nt Gratiot, Ohio, from 12.40 
to 1 p. m., during which a barn 24 miles south of that place 
wm struck by lightning and burned. The night of the 20th a 
storm which demolished houses, uprooted trees, and killed 
stock waa reported in Mason Co., Tex. 

The evening of the 21st a severe thunder-storm passed over 
Baltimore, Md. ; 1.96 inch of rain fell from 6.06 to 7.16 p. m. 
Cellars and, in places, tho flrst floors of houses were flooded in 
t h e  lower portion of the city, and trains on the Baltimore and 
Potomac Railroad were delayed by washouts. The storm was 
also very severe in Washington Co., Md., where small hail fell, 
and where the damage wa8 estimated at  $14,000 to $16,000. 
At Philadelphia, Pa,, n moderate thunder-storm, with high 
wind and excessive rain, occurred in the evening. The wind 
attained a velocity of 40 miles per hour a t  7 p. m.; 1.00 inch 
of rain fell in  28 minutes and 0.36 inch in 6 minutes. During 
the storm the roof of a cnr stable, an improperly construchd 
building, fell in, killing 6 people and injuring 7; 3 horse8 were 

10th a heavy thunder-storm s gP ept over Long Island Sound 

and southeast Conn. A heavy WE, rain, au %SI jail storm passed 

c i t  
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Albany N.Y .......... 
Bo&ld, N. Y.. . ....... 
Erie, Pa ...... ........ 
Green Mountain, Ma.. 
Killiol(ton, V t  ........ 

killed and several cars wrecked; damage about $10,000. A 
light hail storm passed southeast over Altooua, Pa., a t  3 p. m., 
eastern time, demolishing one stable. A severe wind and 
thunder-storm moved nortbeast near Sheridan, Pa., a t  5 p. m., 
eastern time, destroying 5 buildings. A severe thunder-storm 
passed over Fryburg, Pa., a t  1 p. m., local time, damaging 
buildings. A heavy rain and wind storm passed over Corb 
laud, N. Y., in tho afternoon, causing great damage to build. 
iugs and trees. At Hiram, Ohio, a violent raiu storm, with 
high wind aud lightning, occurred at  9.30 a. m. The storm 
moved from the southwest, and about 6 miles northeast from 
Hiram destroyed a house and barn. Tbe track of the storm 
was about 300 feet wide. There was unmistakable evidence 
that the etorni had a rotary, contra-clockwise motion. Trees 
thrown clown i n  the left half of the track nearly all lay with 
their tops toward the right or toward the centre of the track, 
On the 26th violent, l o c ~ l  storms caused damage in Ky., north. 
ern Tenn., W. Va., and western Pa.; and near McConnells. 
ville, Ohio, very heavy rain fell in the afbrnoou, flooding 
small streams and causing great damage to cr 8 ,  roads, a n d  

valley, and severe gales prevailed on the Gulf coast. On the 
28th a Revere thunder, rain, and hail storm wa8 reported a1 
Coldwater, Mich., causing damage to buildiiigs and orchards 
On the 29th a m i i d  storm passed oorthward over Payette, Idaho, 
uuroofing buildings and destroying a bridge. 

,---&d noted this tornado occurred during the assage of Low VI. Ai 
8 p. m. of t i e  19th a trough of low pressure exten&d from western Pa. to  
northern Vt. I t  had very slight intensity ; the lowest isobar (that of 80.001 
extended in an oval form 600 miles from ne. to SW. and 300 miles in the othei 
direction. The lowest pressure was 29.92, and the gradient between 80.M 
and 30.10 isobars wm not far from 1 mm. in 69 miles. The wind velocity fox 
that gradient is 4 miles per hour, and the winds were remarkably low through. 
out this region. . m. was 41 
miles per hour. The following table shows the direction of cyouds, and a4 
mountain stations of the wind, at  8 p. m.: 

bridges. On the 27th heavy rain fell i n  the lo gP er Mississippi 

W 1 L K b . S  BARRE T 0 R N A I ) O  OF ACGGST 19, 1890. 

The velocity of this Low from 8 a. m. to 8 

se ' Mt Washin on,N.H.I a. !I Cincinnati,Ohio ..... w. 
a i .  11 New York 8 t y  ... . .. se. eveland, Ohio ...... w. 
8w.  :j Philndelphla, Pa ..,.. sw. '1 ~ ~ l u m b u s ,  Ohio ..... w. Harrisbur Pa ...... W. 

NorthBel$.Vt :... ... n. 
80. 1, Rochester, N. Y ..... 

il sw. ! e. !I 

Station. Station. Station. 

(H) Elkton, Md.; Shiloh, N. J.; Bridgeton, N. J., about midnight 19th; 
Union Grove, N. J. 

It is much to be regretted that the times here given are SO uncertain, but 
in general there is an agreement in the times which shows that violent winds 
began early in the afternoon in the northern part of Pa., and the paths p d u -  
ally appear at points farther toward the southeast, the general direction of 
progression of the violent wind being toward the ene. I t  bas been found 
almost impossible to sift out conflicting reports and to obtain an accurate list 
of persons who lost their lives. For example, Mrs. I~uther  Wilkinson is re- 
ported 8s killed in no less than four separate towns; k z i e  Burns is reported 
rom one town and Mamie Burns from another. By making n careful list of 

names it is believed that every person killed has been ascertained, though in 
the case of two, where no names were given, it may be that only one wse 
killed. The 1088 of 
yopert? cannot be accurately stated, but it was robably under $680,13)0. 

he fol owing special reports are given, from Judge $hone, who has interested 
himself very much in the tornado investigationl from Professor Santee, and 
from Mr. G.  E. Curtis. M,.. 
E. Groux, an instrument maker, way reading a barometer at the moment the 
tornado paysed within 800 feet. He reports that the mercury rose .06 i nch  
and recovered almost instantly.', 

A bank of clouds 1ny dong  the north side of 
t h m & % F m ,  %but forty miles in len h as seen from this valley 
which extends from Milton to Wilkes Barre. 'I'g indications, for nn hour ,,: 
so, were those of the npproach of an ordinary thunder-storm from the north- 
western lakes. The sun was shining on top of this wall of clouds, ,&ving it 
a reddish or brazen tint. e wind 
from the southwest was carryir dark cloudlets into the great chud-bank 
about twenty miles an hour. d e  track of the cyclone lay beneath the south- 
erly border of this cloud-bank receded by frequent intense discharges of 
electricity. The core of the whtrywind a peared in form like a funnel with its 
broad top lost in the general cloud-bnd, and in color it resembled a great 
conflagration-tbat is, a column of dense smoke and flyin embers. The dis- 
tiiict apex or nozzle was black. This column moved sligfftly north of eagt at 
the rate of about sixty miles an hour and its nozzle had four distinct mo- 
tions-(l) on its own axis like a spinninf top, (2) forward, (8) a horizontal 
zig-zsg, that is, wavine in somewhat angu ar lyes north and south of its for- 
ward course and (4) rising and fnlling at  short intervals. The inverted eone 
held its mail: course without reference to the deep ravines and high hills which 
la across its path or the amount of resistance met, but the apex or nozzle 
sefected such de ressionfl and ravines 88 ran closely and nearly in line with 
the main line. fb gyration was from left to right when viewed from behind 
and in its forward course it swirled most of the uprooted tree tops and timbers 
after it 80 that everything was carried or was leaning easterly as well as inwardly 
toward a common centre. As the nozzle rose it sucked up buildings and 
crushed them inward but as it fel! it crushed buildin and tree tops down- 
ward and outward. k u e b  of the time the npex rodezom ten to twenty feet 
above the ground, showing the brazen clouds beneath, hence much of the, 
damage was in the roofs of buildings and their upper stories. The huge funnel 
at times broke into smaller ones, and eac) small one bored, twisted, a n d  

r h e  len h of the dangling apex ploughed away in small spots and 
or nozzle a t  no time exceeded per ape five hundred eet, and none of the ob- 
iects of any considerable weight were carried more thaii a few hundred feet 
in any direction. Li ht articles, however, were carried four to five miles. 
There was but little efectricity or rain in conection with the gyrating core, b u t  
qiiite a down our of rain followed in its track. The track of desolation for 
most of the Atance  through the country was less than five hundred feet wide. 
Where the track was narrowest the destruction was most complete.'' 

He also makes the following second report : " M statement, published i n  
,he 'Record,' that the core of the cyclone whirlei  from left to right on  its 
%xis is questioned by eminent meteorologists, and after a more thorough in- 
resti ation I am satisfied that my statement is not correct. There are, in 
gmalf patches, evidence of a twirling motion 'either from left to right or from 
ight to left one may w u m e  the fact to be, but these evidences are deceptive 
Lnd only exist to the leeward of forests, on the west side of deep ravines, in 
,locks of cities or other places where counter currents and eddies were formed. 
For miles and miles through the open country trees, debris of buildings, fences 
:ern, and objects of every nature lie enstward and inward toward a comrno; 
:entre. That is, obects south of the centre of the track lie north to northeast 
Lnd east, those north of this centre lie sooth to southeast nnd east, the centre  
ibjects lying directly east in something like windrows. By the compass i n  
Tuntington Valley, where most of my observations were made, for at least 
wenty miles the main course of the storm w a s  from 10' to 17" north of east. 
'lenty of trees are found twisted on the stump both northwnrd to eaetward 
md southward to eastward, but i t  Beems in all such cases the tree previously 
eaned either northward or southward of its stump. None of the uprooted 
Tees were swung around on the ground durin or after their fall, save t h a t  
iome few in the centre of the track were draggeleastward after they had fallen, 
tnd in one place (Kline's) apple trees were piled up on each other in t h e  
:entre of track. I n  swam 8 trees lie in a11 directions, but they were li htly 
et on a hard- nn soil and Ell under various degrees of prcssure in the 8r,,- 
ion of their &mer inclination or were knocked or dragged down or off b y  
)them falling'upon them. Straw, hay, clothing, and other objects cnught UP 
by the storm were dropped down in or near the direction of the storm a n d  
lot at any great tangent to it. I nowhere see any evidence of a centrifugal 
brce except of the nature of an eddy or such as occurs in autumn when leaves 

The totel loss of life in all the towns was 27 or 28. 

Others hnve also contnbuted valuable reports. 

Judge D. I,. ne re orb: 

The thermometer stood at about 80". 

gatches. P 
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and thistle-down are caught up and float away, or such twists in trees as beforc 
d t e d .  There was not found any piling up of pblFcts except at the centre of 
the track or immedintely around demolished buildin 8. 

6 8  I n  a t  least two laces where buildings were demoyished beehives nnd flower 
po- stood undisturtcd only some fifty feet away. Along the north and south 
sides of the trnck trees lay nlmost at right angles to the storm, lenning more 
and more eastwnrdly townrd the centre. At Cnmbra n field of o a h  in shed 
W- driven into the woods near by with no evidence of hnving been whirled 
there. The field was somewhnt north of the centre nud the sheaves were 
drifted somewhat south as well as enst in line with fallen trees. At Chapin’s 
place, near Harveyville, the centre of the track seems to have been between 
t h e  house and barn. The north side of the barn roof and the south side of 
the house roof there were cnrried off easterly over the gnrden. The debris of 
one of the smaller barns there lies northwesterly from the foundation, ai. 
t h o u g h  the building w a s  south of the centre. Some roofs fell in on the foun- 
dat ion.  Bonhnm’s house wns pushed northewterb. Smith’s house, further 

The west 
end &Harvey’s mill, near centre of track, was swung southerfy six inches, 
while the debris of his barn, south of the centre, was carried northwesterly, 

Between these 
b d d i n g s  apple trees lie with their tops together: Patches of Gregory’s sheet- 
iron barn roof, about one mile east of Hnrveyvllle, were driven one thousand 
feet or more easterly in line of storm. A narrow strip of trees in woods east 
of a m e y ’ s ,  on northern edge of track, lie directly west, aa also at Hughes’, 
neSr Cambra, but nt other ointa on extreme souther1 edge of the storm the 

counter current may l e  seen as at Cline’s anichapin’s.  So the evi- 
dences multiply on every hand that but one general h e  of force existed, to 
wit, inwardly toward the centre of the trnck and easterly. 

6 6  I find the same general drift in Wilkes Barre, but the local eddies and 
counter currents are more numerous than in the country. Here Judge Dana’s 
office the ottery, Kittle’s smoke stack, Hazard Works, Cntholic Church 
eep ie ,  Rogbin’s mill, Brown’s Block, Lee’s planing mill, all in or near 
centre of track, nnd all small chimneys, as nlso ten thousand other t h i n e  out- 
eide of centre of track, drifted directly with the 8t-m to one that eddied out 
of the main course, as before indicated.” 

peculinrity of the track of 
the-t 19th is the waving line whlcf it marks out with points of 
regularity as it passes ncross the face of a section entirely irregular in its sur- 
&e. Everyone is familiar with such phrases as ‘The storm followed the 
+ef,’ ‘A storm passed nlon the side o the mountain,’ and kindred expres- 
sione. Now this storm, aa sfown by its track, moved entirely independent of 
any of the usually recognized local coritrolllng Causes, as will be seen by nn 
examination of the line through our vnlley, the acccirncy of which may easily 
be verified by any person interested. 

( 6  Beginning about two miles southwest of Nanticoke its course wo8 about 
north 60’ east to the eastern end of Nanticoke bnd e, then curving southward 

ing northward to a pnrallel with the first part of course north GOo east it 
r-hes Butzbach’s Landing. nenring again to a parallel with the second part 
of the.coorse south 86’ east it crosses near the cemeter a t  Hnnover Green 
through about a mile of woodland, crossin the corner ofYthe cemetery lot nt 

the Downing rifle range to the southern part of Petty s woods where it 
makes another turn to the northward, n general Course to Five Points north 
W0 east. 

64 From Five Points to Mountain Park the course is again south 8 6 O  east. 
There are shorter turns in the course, but they are not probnbl due to a turn 
in the general C O U P B ~  of the storm. This feature is true in tge Huntin ton valley tornado as well as that which passed through our valley. The v&a- 
tion t o  north and south being regular throughout ita couree. 

enernlly into 
*o -in lines of damnge, eapecially where the tornado seetnedf to rise from 
& ear th or where it wns descending and before it renched its closest sweep 
to the ground. These lines again would subdivide, each seeming to have 
dmost the characteristic of n smaller tornado. Thus in Sively’s woods s t  the 
awt  of Downing’s rifle rnnge, there are three or four distinct lines of broken 
timber with intervening spaces left nlmost untouched, and so, .perhaps few 
b v e  failed to notice in our city, are lines of wreck, and but l~ t t l e  damage 
between. A t  Ross Street, the southern end of the Hnirard Rope Works WM 
c m h e d  by the southern line while the northern line of the storm was higher 
in the air at S. Y. Kittle’s piace. At Market Street the southern line struck 
Stegmaier’s brewery, while the northern line took the top portion of Brown’s 
block. These lines are much more readily trnced in the forests because the 
&ow more regularly the entire effect of the wind than do buildings whici 
mer so 

“ A n o t g r  curious trait is the severity of the storm in deep and narrow vel- 
Among the severest points of the storm are the crossing at Fishing E& where it struck and nearly destroyed the fine buildings belon ‘n to 

Hilbert Hulme, Harveyville; where it crossed Huntington Creek at &&, 
Wolfe’s lace, which is between hills on low ground. at the point where It 
crossed %unlock’s Creek nnd deslroyed the heaviest body of timber on the 
track; also at the east of the ridge on which the Hillard Grove school stsnds, 
sad at the east of Elbow Mountain, on John P. Lawler’s farm. Each of these 
pojnta is protected by a high and steep hill at the west from all ordinary west 
win&, but each is n point of special damage by this storm. While this belt of 
dbbrin, ranging from fiRy to a thoiisand yards in width, with its divisions 

one-hnlf mile west of Bonham’s, was carried southeaster1 . 

a large wnlnut tree lies north sevent degrees west. 

rof Sa e says: “Perhaps the most strikjn 

the course is eouth 86’ enst about half-wny to h t z  5 nch’s Landing, then turn- 

the cross roads on the middle rond below 1 I$. llkes h r r e  t h o u  h Sively’s wo& f 

6 )  Another noticeable characteristic is the tendency to divide 

eatly in height and strength. 

and side currents, indicated by the direction in which various articles are car- 
ried, offers a very complex and often contrndictory field for study, et  I think 
there is that which mn be reduced to some order. If  the trnck o l t h e  storm 
at any given oint be Jivided into four equal bands running with the track, 
then the nortEern and the southern portions would be similar, ench consistin 
of broken trees, lying forward nnd inward toward the severer ceutrnl parts o? 
the storm. Of the two centrnl fourths of the storin-track the southern line 
would consist of debris scattered forward almost dircctl in the the course of 
the storm, while the northern line would be mirde up ofwrecks lying to every 

oint of the compnss, as thou h the wind hnd come from every direction. 
b d e  mnny exceptions woulcf occur, these conditions would generally be 
found. Many heavy articles wonld be found carried to tbc east, northeast, 
north, niid northwest, while but few would be found cnrried to the south or 
southeast. Hundreds of trees lie with their tops to the west nnd nearly nll are 
in the northern belt of tlie severe pnrt or mnin track of tlie storm. No trees 
on the southern side of the storm were turned to the west, ns ferns I hnve seen. 
“ Durirj the first few miles of each tornndo it is described as white or trnns- 

h e  Huntington tornado was a wbite cloud from the ridge west of 
g‘t’?Green Creek to Frank 13ellas’ plnce, where it suddenly became intensely 
black. The Wyoming tornado passed through nearly the saine phase as it 
crossed. Hanover, becoming intensely black as it struck South Wilkes Barre. 

I ‘  In  ench case after the storm became blnck, fire was noticed in the storm 
by n number oGwitnesses, whose testimony could hnrdly be uestioned. Tak- 
ing the various descriptions which I received, the fire in %e dark cloud is a 
prominent chnracteristic. 

I ‘  From Fishing Creek to Pine Creek the odor of the air surrounding the 
storm was very strong and accounts of it agree with the accounts of the smell of 
ozone and antozone which are produced by lightning strokes, or by n powerful 
current of electricity assing through oxygen gas. In  a portion of its course the 
storm is described asiaving a hum like the hum ofn rnpidly-revolving cylinder. 

“While in most of the course there was little or no rainfall with the tor- 
nado, yet at Roland Wilkinson’s plnce the people were drenched with n sud- 
den sheet of rain which was in tlie storm. 
“ The crushing of trees nnd buildings downwnrd in places indicates points 

of rent pressure, while the bursting of R closed room near Harveyville seems 
a $in proof of vacnum or an appronch to it. 

I i  Window g l w  unctnred 0s by a gunshot indicate a Rpeed of the current 
nble to project smnyl bodies at a velocity to produce such results and there are 
too many such instances to explain upon any other supposition. On the other 
hand there are many instances of mimnls, buildin S, nnd persons and various 
articles lifted and let down ngnin without clear evisence of being touched by 
any severe wind. A barn with horses in it was lifted over a fence nnd the 
horses unhurt,. Cattle were carried nbout without serious harm, as has betore 
occurred in western tornndoes, nnd in one place n jar of fruit was cnrried a 
long distance and only the porcelnin lining of the cover broken. 

“ Many trees along the storm linc are withered as by fire, and some me en- 
tirely dead though but little broken. 

‘!At one oint articles of clothing which were blenching. on the grass were 
covered wit[ spots which nppeared as if scorched b n hot iron.” 

Mr. G. E. u : “The City of Wilkes darre, Pn., wns visited by a 
tornado at  6 ~ 2 p ~ & s t  19, 1890. For the half hour revious to the 
advent of.the tornado an intense thunder-storm seemed to !e ap roaching 
from the southwest, and vivid lightning flashes mnrkcd its gathering fury. On 
reaching the city the storm a parently increased in energy, the lower clouds 
began scudding in great circyes nt tremendous speed, and a sudden ust of 
wind sprang up, blowing towards the oncoming mass of black cloud. 8 i t h  an 
increasiu roar and darkness, the concentrated storm swept northeastward 
through t f e  entire length of the city, cnrr ing death and destructjot! in ita 
pnth. Sixteen persons were killed outrigit or soon died from injuries re- 
ceived, and additional deaths were reported as indirectly occasioned thereby 
at a later date. No carefully conducted estimate of destruction has been made, 
but $600,000 is considered to bc a moderate estimnte of the losses directly 
sustained by pro ert owners in the tornndo path. On September 2d the pres- 
ent writer visited)Wifkes Barre to find whnt could still be learned as to the char- 
acter of the storm by examinin the distribution of the debris and by obtain- 
ing the statements of carefnl ofservers. And I desire here to acknowledge 
the kindly assistance rendered by Judge D. L. Rhone, and by the editors of 
the Wilkes Barre ‘Record,’ who ersonallv conducted me over large ortiom 
of the tornado track, and pointer? out maiy of the salient features st& to be 
witnessed aa evidences of the power of the storm. 

peculiarity observed was tho sporadic character of the 
destruction. The i fea  of n narrow ath within which everything is levelled to 
the round, or practically destroye$ hnd no realization in this tornado. The 
tracf; can indeed be defined by the destruction that it wrought, but it is of ir- 
regular width, and throughout its whole length in the cit it exhibits unac- 
countable alternations of destruction and preservation. T i e  tornndo was aa 
lawless and freaky in ita behavior as it is mysterious in the development of ita 

ower ; and after the latter shall have been satisfactorily accounted for the 
Former will still continue to puzzle and tutonlsh both the ignorant and the 
learned. In  the centre of dentruction the tornado was a respecter neither of 
persons nor of well-constructed brick and mortar, but selected at random the 
victims of its power. Sometimes strong brick structures were F d l y  wrecked, 
while weak frame buildings beside them were left untouched. l’his, however, 
only in what may be termed the centre of destruction. On the borders of the 
track damage consisted largely in unroofin and here well-built houses with 
firmly-secured roofs, very generally escnpeknjury. 

.“The first strikin 



212 

' Highest water. 

Stations. 

MONTHLY WEATHEX XEVIEW. 

Lowent wnter. 
I Z d  
I Z f  

AUGUST, 1890, 

I 

............... i Tennurace River. 

M&ahcla River. 

Sawnnah R i m .  

WilhicCCc River. 

Chattanooga 'Tenn 33.0 

Pittsburgh, Pa ................... I 29.0 

Augosta,Ga ...................... 19.0 

................. Portland, Oregon ! 15.0 
I 

"With respect to the direction in which trees were blown down, roofs carried 
away, and debris scattered no complete uniformity exists. Material, especi. 
ally in the centre of destruction, can be found carrled in every direction, but, 
taking the path of destruction as a whole, the generalization adopted by ProE 
H. A. Hnzen, that from both borders of the track trees and debris are blown 
forward and inward toward the centre, seems to be quite well snstained. Thai 
such is the cnse is also confirmed by Judge Rhone after examining the trnck 
of the tornado both in Wilkes Darre and for many miles throu h the forest 
southwest of that city. A similar observation has been r e l a t e f to  me by an 
observcr of the tornado tracks in the forests of Arkansas. I t  appears, there. 
fore, that, in general, n surface ciirrent of destructive force blows from either 
Ride inward to feed the vortex of the storm. ersons described the 
motion of the tornado cloud as like that of a h c r g  a 7 loon, cnreening from 
side to side in its progress, at one time swooping down to the ground, nnd then 
floating for a time entirely nbovc it. This conception of thc nctual behavior 
of the tornndo cloud enables us)" understand in some de ree the extraordin- 
ary freaks in the destruction. 1 he pendant a ex of the efoud, like the car of 
a balloon, swishes into the side of a house here, I)ahes the corner of a roof there, 
curls around a church steeple or factory chimney yonder, nnd further on swirls 
up a whole mass of timber into its centre, whirling them in its grasp, and 
dropping them hundreds of feet nwny. In  nddition to these general character- 
istics, some individual phenomena descwe to be specially mentioned. An in- 
teresting feature, observed in n considerable number of cases, was that the roof 
of a house was blown off and the entire leeward side was torn outward with it, 
leaving the interior of the house wholly ex osed. 

"In at  least one ease, however, I foung n house, a portion of whose lee- 
ward side was blown out on the first floor, while the roof remained intact. 
This seemed like an actual case of bursting, and could not be explnined like 
the others. as having been drngged outward by the attached root: I heard 
also of other houses in which the side blew oiit, while the roof remained un- 
hurt. A case of equnlly great interest was a row of light frame tenement 
houses situated in a depression on the east side of the Lehigh Valley Railroad 
track near the Penns lvanin Railroad round-house. The houses, each 16 feet 
in width, were plncedY five feet apart, imd fnced about east by south. The 
path of destruction a t  this point is of unusual width, and changes from a 
northeasterly to a more easterly direction. Consequently it is difficult to 
locate the centre of the path of greatest destruction, or to construct any sim- 

The railroad embankment, 20 feet high, 
iivides the path into two parts, nnd it is not irrational to suppose that the 
tornado cloud mny likewise have divided itself into two ton y e s .  But, in any 
case. the phenomenon is this: the house on the south si e of the row was 

le idea of the tornado's behavior. 
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.a S T A G I O F  WATER IN RIVERS AND HARBORS. 

The following table shows the danger-point at t h e  several 
stationu ; the highest aud lowest water during August, 1890, 
with t h e  dates of occurrenca and the monthly ranges : 

Height8 of river8 above low-water mark, August, 1890 (in feel a n d  t e n t h ) .  

I 
................. Red River. 

Arkondad River. 

b f i i r i  R i m .  

Bhreveport, La.. 
Fort Brnith, Ark ................. ! Little Rock, Ark .................. 
Fort Buford N. Dak .......... ...I. 
Sioux c i t  iowa ................ .:. 
Om- dtbr  
Kannae Cg . ,M? .,..,,. 

-1 River. 
I h i n t  Pnul Minn 

LS Crosse,'Wis ................... 
Duboque, Iowa. .................. 
hvenport,  Iowa ................ .i I Keokuk Iown ................... 
h i n t  d u i s ,  Mo... ............. ..I 
Cairo I I I  ......................... I 
Memihis, Tenn ................. .I 
VIcksburg Mias ................ .) 

i New Orleans, Ln 
Ohio River. 

Pittsburgh Pa ................... ' 
Parkershu; h W.Va 
Cincinnati 8 i i o  
Looisv id ,  ~y 

CLmbrrhnd R i m .  
Nashville, Tenn ................. 

..................... ............ i ................. 

................. 
............. ................. ................... i 

29.9 

13.0 
22.0 

...... ...... 
I P . 0  
21.0 

14.5 
13.0 
16. o 
15.0 
14.0 
31.0 
40. o 

13.0 
5: 8 
11.0 
38.0 
50.0 
25. o 

40. o 

lifted from ita foundation sild dropped three feet forward and five feet to t h e  
left, close up against the middle house. The house on the north side was 
h k e n  up and set down about three feet backwnrd, and close up against the 
middle house. The middle house WU lifted UP nnd dro ped back again in 

portion being battered in, as if it hnd been dro ed from a greater height  
than the others. A hotograph in my possession #istrates these details. 

I' Of many other pienomenn I will mention only one more. A large smoke 
stack with an attached iece of casting, the whole mass weighin not less than 400 

track, having been carried fully 600 feet north from n inill in the centre of the 
track. The mass seems therefore to have been whirled up to an unknown 
heiglit b a verticd uplift, and then carried by R current of enormous force tO 
the nortgward until ita inertia carried it out of the tornado cloud, after which 
it reached the ground under the action of gravity and ita acquired velocity.'J 

ita place without much displacement but with conaiderab f e injury-its l ower  

and perhaps 600 pounss, lies in a yard on the northwesteTn .e CY ge Of the tornado 

QWATER-SPOUTS. 

On the 20tl1, between 3 . 4 5 X p .  m., 4 mater-spouts were 
observed about 49 miles nnw. from Key West, Fla. 3 of tile 
spouts were well-defined though of smell diameter. The m a t e r  
a t  their base was churned into a mist which extended b a 
height of about 20 feet. The fourth spout, which developed 
at  3.50 p. m,, extended downward but a short distance from 
the clouds, although its influence extended to the Water, as 
shown by the mist raised. Each of the formations lasted 5 
minutes. The cloud under which the fipouts formed m a s  
curnulo-stratus in formation, and the spouts developed between 
2 rain squalls. On the 30th, a t  6.15 p. m., 3 well-defined water- 
fipouts were observed in the Gulf about 2 miles off Qalveston 
Island. The cloud with which the largest Rpont was Connected 
had the characteristics of a tornado cloud; no rain Bll f r m  
it, and the sky was clear to the north and south. This clouti 
connected with 2 others, one to the west and the other to the 
east, from both of which rain was apparently falling. The 
other 2 spouts were located between the observer and tho rain 
cloud on the east of the large spout ; they were well defined 
and connected with the mater below. 

Highest water. 

Dntc. ;Height 

30 
24 

1. 5 

11.5 

6.0 
8.9 
9. I 
9.5 

IO. I 

2. .I 

44: 1 
2.9 
3.2 
10.7 
12.8 

12.8 
5.0 

8.8 
13.2 
10.8 
9.1 

11.1 

12.1 

Lowest water. 

Date. 
__ 
high1 

- 
h - 
:$ 
:)!j 
E - 
2.7 

11.5 
6.9 

3.4 
1.9 
1.8 
3.2 

I.  I 
I .  I 

1.2 
1.8 

1.6 

3.0 

1.4 

4.9 
10.5 
15.0 
5.4 

9 5  

:: D 
3.8 


